... 0-6176 The potential shown above of the simple quinhydrone electrode being only valid for dilute solutions (up to 01-0-2 M), the constants of the quinoquinhydrone and hydroquinhydrone electrodes should also be valid at higher concentrations, and this has been verified by means of experiments [Biilmann, 1921 [Biilmann, , 1927 Biilmann and Lund, 1923] .
As these electrodes are often applied in biological researches, it seems important to know how they act in phosphate and borate mixtures, and researches on these solvents have only been made with a simple quinhydrone electrode.
In the following we shall first give the determinations of the fundamental potentials which may be used for the application of the different quinhydrone electrodes in phosphate and borate solutions. The solutions examined are:
Phosphate mixtures. Further, we have examined some phosphate and bicarbonate solutions saturated with carbon dioxide, and finally we shall investigate the influence of these new determinations on the results of the researches which Biilmann and Katagiri [1927] and Grossman [1927] (Table V) , but later we shall see that in this case we have only or chiefly to do with an acid effect of the quinol. [1927] . In this electrode colloidal palladium catalyses the reversible transformation hydrogen-hydrogen ion, and the electrodes are not plktinised but simply bright platinum foils. The different ways in which the two electrodes comport themselves may be explained by the different efficiencies of the two electrodes, as in the electrodes the feeble traces of quinone (or quinhydrone) always present in quinol have to be reduced to quinol down to a quinone concentration which is quite below analytical limits, before stable potentials will be obtained. In a hydrogen electrode containing quinol we have also a quinolquinone electrode, and these two electrodes will only produce the same potential, when, by the reduction of the traces of quinone, equilibrium corresponding to the following reversible reaction is obtained. Quinol = Quinone + H2. At a hydrogen pressure of 1 atmosphere in the state of equilibrium the ratio conc. quinol/conc. quinone should be about 1024.
The stable and well-defined potential of the palladium hydrogen electrode in the phosphate quinol mixture 'was about 0 03 volt more positive than the unstable potential of the ordinary hydrogen electrode in the same mixture.
Tables VI and VII show the potentials between hydroquinhydrone electrodes in phosphate and borate buffers and the palladium hydrogen electrodes in the same buffers saturated with quinol. The agreement between the hydrogen electrode and the quinhydrone electrode as well as the quinoquinhydrone electrode is excellent in the phosphate mixtures examined, and the quinhydrone electrode gives exact values in the borate mixtures.
The pH values found with the hydroquinhydrone electrode in phosphate mixtures are not to be compared with those found with the hydrogen electrode, but with the values found with the colloidal palladium hydrogen electrode, and it will be seen that the figures agree excellently. Of course none of these electrodes gives the PH as it was before the saturation with quinol, but the PH of the mixture after saturation with quinol.
As to the borate mixtures, no determinations of pH could be made with quinoquinhydrone or hydroquinhydrone electrodes, because no mean values of the potentials between these electrodes and the hydrogen electrode (see section IV) and the colloidal palladium hydrogen electrode respectively (see Table V ) could be determined.
VI. REMARKS ON BIILMANN AND KATAGIRI'S PAPER [1927] AND ON
F. GROSSMAN'S PAPER [1927] . Biilmann and -Katagiri have applied the hydroquinhydrone electrode to some determinations of PH in liquids' containing glucose. They made use of a phosphate mixture, the PH of which was found to be 6-79 by means of the quinhydrone electrode. According to the reduction potential of the quin--hydrone in phosphate mixtures determined in section II, the true PH value of the said solution is calculated to be 6*81, which agrees completely with the value determined with the hydrogen electrode (see Table IX ).
In the use of the hydroquinhydrone electrode Biilmann and Katagiri have not introduced any correction for the acid effect of quinol, and this is quite allowable, as the PH values of the mixtures are 6x81 or less, and, at 6-81, the correction would only amount to 0.01. On the other hand, the influence of quinol on the activities of the ions stated in the present paper has to be considered. In many of the measurements this influence is automatically eliminated, as Biilmann and Katagiri employed a hydroquinhydrone electrode containing an electrolyte of almost the same kind as the liquid examined. But as far as solutions saturated with C02 are concerned, the influence of quinol on such solutions cannot be judged from the measurements recorded above in the present paper.
In order to find out the PH values of phosphate mixtures saturated with C02 we have calculated the value by means of the constants of carbonic and phosphoric acids as well as determined the PE value with the ordinary quinhydrone electrode. Table XI is not as good as in Table X , but suffices to show the order of magnitude of the correction which has to be introduced.
According to the facts mentioned in this section the electrometrically de- 
